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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a fuel cell which 
can be manufactured with the use of film-forming 
technologies such as printing, plating, bonding and 
sputtering or the like on a flexible sheet. 

SOLUTION: An electrode module with an electrolyte film 
11 containing proton conductive body capable of proton 
transmission under non-humidified condition bonded with 
a frame body 20 is constituted by bonding it to an 
elastic sheet. As a proton conductive body, one 
introducing a proton-releasing group using as a main 
material carbonaceous material with carbon as a main 
ingredient for instance, fuilerene molecule is 
preferable. Or, carbon cluster may be contained. 
Further, it is preferred that the electrolyte film 
contain a binder, and that the elastic sheet be a film 
substrate. Metal layeres 13, 14 for electrodes and 
catalyst layers 15, 16 are fitted on both sides of the 
electrolyte film. Formation of the metal layers and the 
catalyst layers are made by sputtering. Further, 
function sheet layers 17, 18 with porous structure are 
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WW 2 0<DKBttmc& to-art, CttftlRl 
l*r9J»UTt>J:v\ ft/KRJRi 1 £Si£^(c 

ya-tr^^rio-Ctiv^ -©J: 5 (-, ##2 0 £v >5 
*ift#fc«#Iffll 1 1 i £ l££ V *v*E0fl!k *0 Wl 

[0071] m*2 o\cmmwki 1 wti-s £ # , 

SMMU 2£LT^tt©t©£ffl^5;:£K<fc<9, # 

flc2 0i:*»KJRl 1 irora<©J6*Sr0S 

5o *fcn*»c, g5*»Ji 2K«fc9'>-/M4£Sfe{5W-5 

[00 7 2] ftjgR 01 1 1 <0Pf«fcH:*ISffl©&«JI 1 

3 , i 4 £ ttftji is, i6 6ns. t&mm 1 

5, 1 6(4, fomif**-?* hl/\£ffiffll£it. *-©7*o 
h>"&igi®£*3£%;t<b;ft-tv--5 (fSrfflft.* *-Xi> 
C±5tSL-C^^^) 0 .^llcJo^S^ffiJl 1 3, 1 4£ 
tffiMlS, 1 6©ft>/5)c!4, ±iLt^<f * II >-^tr 

[0 0 7 3] L./5»L, 1 3, 14WI15, 

1 eoji&SW:*^* I) VfUft-Qtm , «■«<©#]«* 

113, 1 4f4**tt*iS*6ft:*> y*^-* hfi 

[0 0 7 4] ##l©l;-fiJ8©&IRJi 13, 1 4 14, 
Jf, *Ji-tl 0 0 nm©ff£-C*£llg$ft, ttiil5, 
16(4, 0 nmOff$-CfiS)BI$tl6, -tUT, 

rtlibcom-jifflCD&JSe 1 3, 1 4£ftkj«JIl 5, 16 

^^2(ca^-m^r#Sfllii-s C £ t'a*WT-feSo 

[0 0 7 5] $ 7t, Sti^W^JRa 13, 14 
^-^(c^S^a, J: 5 fclft* 

+5. ^©J:5fc &Mi 3, 1 4tt**<0®B*S* 
tf ft^J: 5 vffM-f So ±til© £ 5 icsc^tc 
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©igj® £ J: 9 5 1 £ is^rft £ 5 £ b 

[0 0 7 6] ±i£®iffl©&«S 13, 1 4 £ L TI4, 

<(4& (Au) iSSJ:v\, *fcttHEHl 5, 1 6.£LT(4 
7*77^" (P t) 
[0 0 7 7] f;.ffiffl©&Bjl 13, 14 tt&mM 1 5 , 

1 6(of+rt6nyta»HBii iter*, iK-7^4«a* 
io ftoii->- hi r->-h 
fij £v>5) 17,1 8#ffiffl (Jg$tfH£&$«) t-M- 

ttbtlb* CC0->-hSl7, 18(4, ®iffl©&JBJi 
13,1 4®§ft, §SJS[fil±C0fcfe<7?^|g£, -f-n^'JX 
mm) ^r^»W(c, i9S<fili!!!«(c^i9 

[0 0 7 8] S^ffiHc0->- hJl 1 8 ©S^SfJBI 1 1 «fd 

<t«J, »^J;<i?^f ^-^£i^? 5 nT$7 t c7'n h^£4- 
20 KlSS-tfSC^WH&ffcSo S^'tc, rroB(-(4^U 

[0079] ^mo^m^i>=-~^EM\at, tirffiUfc 

2OC0->-hSl 7, 18i, tgf©4II13, 1 

4 £tt«i« 15, 16 ©f+tt fctlfcSJWStJR 1 1 
LT-*£ L.-C^/55tc5fl-CV>5 0 ^-^^©11^(4, 5 0 
- 1 0 0 k g/cm 2 eS-C'fftotlS 0 ££>££, #im 
S #»cit»**»*»fe4VN J: 5 fc» 2 o ©^1ri|<d^ 

30 mc*fLKm\*±Z < frfllf4/h$ < £o-C^5. 
[0 0 8 0] o* 9 , ±iS^Si§WWI (->- hi 1 

7/£f) kmmmmmm t f /-ni 8^£) 

2 0<o«-rt-+SK#t*«K]«i l©5g^^Sfii|(4^:t 
<S*ffiK4'J^< Lt^^nt^So i-<cto*>» *W 
t'(4, Ell T'^i-J;5lw, KHHW'-CfeS^RSl 4, fit 
1116, h M 1 8 2 0 rttoaiUJJCffiB-^ 

5 £ 5 i:*IU J£fMlia>iR-?&S&M l 3 , MMUi 

is, hJB 1 7 iss«fKfii i i (Dfetbhzimcim 

40 -fSJ: 5Ki^LTV5. ftot, *?i|f(4, Ml© 
R-C*>6A*Sl 3, ttfftJIl 5, v—hJil 7A5^» 

ftii-cfcs^mi 1 4 , ittffsa i6, '/-nisi?* 

#<««$ii-C^S. 4*5, KiRft«£^^HM£(4*^^ 
[0 0.8 i] rwipf-Stl^v'^-^EMic^-Sfli^ 

afjuK* u * fe \zmn*<o*s- hs 1 7 ©sfiigjsi 1 

1 £©&.tffi«i|K, 7kXfflMffiitt (Pt4W 
*?,C£(CJ;«?, ^^.7- (**) ^£9£^ffia-ca 

50 ffRIRl 1 \C%Z>Zbtf*11fekteZ>. 4*J, ±f£->-h 



(9) 



2002-21680 3 



15 



16 



in, i 8 it, Efc#*J» J *a*:fc»£ii*lww-i 

[0 0 8 2] *7t, fr#2 0^!gStt<£>*§£\ 

gars*., ftffl (.-^M-c-tt^mg w^gg 1 4 
>T"^&maM WW) 3'^(Oiai-cgjfeffi^ 
jKjs-f-s t />* <s a 4>. _ ^ i * , "Sfr 2 o i ferns i 

tX\ «6»tt*fllfit-fSJ:5*c*fi!l+6iit>-C#4o 
[0 0 8 3] ±f£0 1 T-^-t-C?<Ofi!lt, 11 2 -CtjH-J; 5 
fc x 2 0 j4Sf6fftft:©#§\ v- hjg 1 7, 18©^ 

MK^^^-Km^mtc^mm 1 3 1 4* 




[0 0 8 4] H3T'^i-J:5(c, gftttJ^ffiMBMM 

e>#Bi<&fcat>|C. ##2 0iiWti^ll 2 ft if 
[0 0 8 5] ±eLfc«ffi*S?a-A*t«MMI£» *T 

mi* ft y 4 ^-um^m^^mMm^mic^ 4 

&0«HSk:iK<5v>-c8lWi-S. *fl-Ctt«S:±. ilf 

fc\ ±teni 75^03 x-SLWLttmttmc n, w— 

[0 0 8 6] *«-e«c,- ■BTMttt/- h £ Lttf)^^ 

7^wss C5jmi±-y-h) sot. #*2oi^ 

(13, 14, 15," 16, 17, 18/£t') 

^fflmri(c^gttfepT^ttft»m<»4 ots *»e>« 

[0 0 8 7] fcm<D7 JJV'^mfc C5Ti^tt->- h) 3 0 

»4, &<fcfc*-/HSti]§ (pvc) , #y t°d euxffijii 
(pp) , *u7*=i'^A'7^ k (pps) x mm, 




[0 0 8 8] #0i]-C-te, TjVl^I 
fc* gfe* 



3 2 COg 

i»»HM»tt » 4 0 (pjggas 4 2 kW%ifz>tc*><omif?h 

t 6 t©f& 9 , Lt±fficD<fc 0 temmv 



[0 0 8 9] 3 2 OJf^fi, ' ;■' ]) V 

?.%lS*>X, S-a©^JR*&4:fiJffl-i-5 " tfc^mxh 
3, *M-Qtt4k (Au) trffli^-O'-So /SlIfl^iLT 
14, > y**?'*-* \-mi<Wm.B7n-tx t 

[0 0 9 0] -17 ft, 7- fAAjg3 0j Ct4, ^2 0 

fc^^nfcm/wsi^i i ^{j^fc sis^v^-^EM 

10 &tf# gj|gjU^3 , 14, 15, 1 6, 17, 1 8 ft" 
£*) aft ^j£^ 9 5 ft 6 C.Wi^Sffi* 

v?a E M ^TiW^Nfci-* t7 w /U AS^K 3 0 i 

7^>A163 0(-f4^Ml'^1-57t*»yt3 1, 3 
1, ■ • • ftO" 5. 

[0 0 9 1] i«0i5(CLT, tffi^ya-AEM^i 
^-rS^»»J!Il l^»e>ft***2 0O»J»»-CBW 

$&a5# (?t3 i©*>v>fc«5») ;©ft 

20 ttttafcfctf 6«ttWftatt*££fc£tfS i i t>K« 
***^»--*'EMllI«>f:«W*g6*:'riSii-* 0 
[0 0 9 2] BT»ttftH*#:4 0f±, ««Rl 4, 1 

6 , isi isfaris] cjBtt* u-c*i 9 , «»ajaifl-e* 5 
i?tfv4i, 4 1 • • • *s#3S:m$ft, 

*tl»a*3 2C0JgSSR3 2 a t^-t^TtfeOTJgS^ 
4 2*S^$ftTV>5 0 C(OSftSi54 2 i, 
ffi* y 3 -*EM(0 7 yl'ASS 3 0 Kfifo S fL7t^ 
ffl*S#3 2 ijgglf|5 3 2 a XWm.^KX^ , #mtl 

30 [00 93] §6 StfH 7 14, 8IJ<£>©$* v?* — AEM 

m»3 2i7^Mif 3 0(C/N^.-^^f^U7t^J^ 

feSo -fft^*>; (KX) ««*ftfcft$*Ta«:£ 
«5 0O*:frSi?^(c:(i, ^Sl^tMJti, icO* 
flEffi^>e>i£ftL7tjg*«B5 2^fife$fttv>5 0 ft*5 
ID 6 ftt^H 7 -C'^-fSfUr i^a. -yUE MS.t) ; #fllII* . 

S^tiS^-CfcSo Cl<75<£ 7 ft0"Jt bT> «it«, B 

■mmm.&4o&fkm mm z&^xMftz&x. ^ 
gtt-7-ht-fiu, mnr (Mtn) f«4*«^-t- 

[0094] »:tc, ±iaufcl:S*^3.-A'EMS.a# 

1 ot£<Jv^TSLM"f 5. 

[00 9 5] 0 8 (4St£^e v> ^ — yu E M.S.T^^-ffifll?r 8 
50 -C«/«L7t«SW«ffi6 0Offi|-ca!>5. 
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[0 0 9 6] o£9, 7^yUA$^3 OK/tt-ls m 

2 asjgis $ ftTUigf- , e MRri&wm 

[0 0 9 7 ] tit, S/^^Wm* 6 0 0»SMMlC»i 
iom^S5^lB56 1 tt&iSffl (o*9 0 8fl<) tSffifii! 
»ti©^S+*fifiai, l^oiiAP 6 2 itfcttjq 

6 3d^tf e>ft-5 0 *«<©aEAO 6 2 iHNHiP 6 3f4, 

[0 0 9 8] *-M<DB®WkG 0 tt^fcMMSl-aSftgfjSft 

[0 0 9 9] fcfc, tfefcn iBifcq 

: 0**1" ) tWmi-^Xoicm^LXh 

£iiP63i:}£AP62 *«S!^{fr*if|J©ttife P & 0i[X P [C 

6 3 t0iRn4r5g«f-f j&St^KtSDT, ^^f- 

[0100] *^Jcoir^< * 7 o i±'5r&&£ : fr-*-5t* 

isLfcpi^ttv'- h traanc tt{bhf=A'»i!i (pv 

C) , ^UT'Dfuyfi (pp) , tfV7*=.U-yx 
A- 7 4 K CP PS) , IHRHiUMi, «*.tf*KlJ'f 5 Kffl 

iAS-5Tti3T-3b5 0 ftjSlg] 8 C7>fr-S§- 3 4 14, 
£t£ 3 0 t-fZkt nm^fftX'h *) , ^^-3 514 

7 0*»WLfc«©WWtt<Z38r9iSLW'C 



&4o 



[0101] ±te^Sak<D® ->T0 1 1 

1 2 4r#RR L-CBtUIWS. B 1 1 RV® 1 2 (41 

[0 10 2] Z<D f)()7-f^Sg3 0(c£M 
(SEX) ffljm8i<0«mft:3 

u m<o7 4A'j*.mmc£m#zrfi$.Lx, ws*i>*. 

10 — A'E-M&^«-«Ri:*«*t4ra-'g"U-Ct £v\, ^-fc 
7-fA-A£fi3 0fc£* (KIR) iti©it»3 2^ 

[0 10 3] jfcK:, *«*^*-A-EMftO ! <fr*Bli:* 

20 Wf-fSo *^1T-I4, Hi i -c-^-tipf-, Sfii^^a- • 

LT, Wm&SHZVi Vf$ilf%>3 5 X'ffi *7ft(fr, 
A!«3 0CQ5ftStf&Jl&ff5o ±IEfi«lT'f41:jS*i?3.- 
A- E MS. tf£WR4: 8 fl§5tffi L fcfitg i L T ^ 6 ft , % 
^S^lCioT, «JWrfir««MS<offi: 

[0104] i^lC, U l 2 -C^+i 5 fc, 
A'EMS.t) !i S-ltfl!iAS*J-rSl-#-S«t 5^#f *tfi^3 6^ 

30 7 0tJS»©iSEAP 6 2 tftffla 6 3tt^S§LXfeS 

[0105] ^ LTH 1 3 X'^i-i. 5 (r s g^gp 3 4 t? 

AP 6 2 i#ttiP 6 3-C*>St#fcra«lPteS»a5 3 4H 
40 [0106] ±EH 1 1 Rt^S 1 2 iD#J-m, y 

ilia)iv^f&-5tfci:v\ co#^-tc}4, Bi 
A-EM&O { «-aMR3feVk:**j*4 0 4:SlgL, TS(4il 

5o t»^, J&**£>i£AP 6 2 tfttliP 6 ST'fcS't^ 

[0 10 7] *fc04T'^-fpi|{CjoV>-C, -^A'ASIg 
50 3 0 ^S^<$iLT, S4©J:5tSffi i ty 3 -A'EM 
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&C*fr*flHfeO f fC**«: 4 0 L , *S# 4 0 «A> 

-ess* L&»kt6 zticx. o r»«-f-« 

[0108] ±E jltfiffl -Ctt, 7 w A- J»StE £ mS^e v 

t l-c, e-mn&NiKBJi u-c, mi nm& 7 t^sti 

[0 10 9] 7^A-Agtg3 0fc£* (Sfttt 

ffi) «©*«*]■ «r|Bia-*-6«)«^<a' ?^If§ol 
[0 110] £<bfc, j^-lM (cfitB-t- S (tt^B fc t 

[0111] ££±E#fl?tt*tW^/Ba>tttta*tt 
[0 112] 

* i^-A-TE^TuE t> «5 *ER-f 3^ £ K £ 9 , 

[0 113] ^IgWlcJzfttf, «iB»©*«:T"C^n h 

* HhfclllSei^ii&iftS, 
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[0 114] t.fcmtomn&fcTX-T'a h>£>f LffS 
7* a h>eatflE^tf*iBRBi4rffll,-.-CV^*:*, "Tig 

ftlRAgft LffM L T , - t &X 

#S 0 

[0 115] WSWCtt, ftflEfc«lftiS<o*ft 

10 rngmx-WkKix^ztox; s»«R©^#£j£tt 

m 1 5 *K < f ^ 4 1* <fc 5 KlS ftKMIftff^nR 
[0 116] Sfefc}Bt»t3c£*fetg^ Mltt^Mj:^ 

nfc«ffi*^a-A-*^«ittssta»B*ig-L««i* 

[0117] *«W<OKfeKl < tnff . BT«H-*5^r h 

» A-f«C t J: 9 *R»«il!iiL-Cttl« ft 
«tttffitiS*:tf -Cft< « SfaroSrotSffi^ya-A-* 

[0 118] $^*««>Mfff*Ml^:)Rffl»Rftj:«r«tt 

•rs^i('i:9. £-sm.^ici)£Dx-, ^^{cm^iiJp^ 
30 e^ffiifts. 

[0119] »±«>J:5tc**MlcJ:ttrt, »T*tt***— n 

t & -zjmxh 9 ; £-sft t * icB^^aA L-c^mV 
il-s^^fiitftsft t*Sf 9 a^- pt^t% => >/<^ 

7^* a> t'r > y , fi?^ yw.* > 7 . ^^SI^JgE 

40 ami. mnmm %£mf\-x~mm+z>}:$<7>^*^ 
w&mt uxotitMmmzmvitzzktf-simkteZo 
[0120] $.?c±.t&<d£ 0 tmisnmvf&fak lx<d 

4 * v 0i e 9 « <og#HS» *J (7 S *ft«8|rott/j 
[Hffiwffi*.ftUiBJ] 

[11] *:^B^cO-»Jfi^|^^i-mif ; &v'^-A-S.C/' : g- 

[@ 2 ] m<Dm**+w,m*v~->i'RTj&mMomf$. 

50 HT-feSo 
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[0 3 ] $ 6fcfo©«*^««*i?»-*ftC«HlBt 

om&mx'hz, 

r tr&mm<o u# m&m x & s . 

[@5] H4C5A- AA»e>*-fc¥E0t'3i>5. 
[13 6] fl&<©ffl**-t-^r*tt<C7-f A'^S«*fflV^« 
S> a -yUS #ffifl©0 7 £D C - C fc «fc 5 ffiftBrffi 

IBs] m6Rrjm7 (D^m^i/^-suRv&mmzm 

[09] H8«>«/«4:»W-f5»riBB-C*>4. 
[010] 0 9<DD-Da»£>*-fc3fcW0T'&5. 
[Ill] H8(0«SW«ft*8JiSi-5i:#oia(0-«|j 

(Hi 2] m8<Dm&mm&gkfe-fz>k$<nx.m<D-%i 

[Hi 3] B8«J«#Si&£Mit-fSi:£©Ig<©-aB 
(Hi 5] ^^-I'^tftflEiU^n hylKitt 

i@i 6] mm* y*#—<nm*7F-t®mmx'&2> a 

[017] Wtmfctf^S&as*?**-^**-*-* 
[018] ^V-t^>-K*ii^»oKS^5^^-^J 



[019] 7*? -xm&Litmm? y*$- 
[02 0] ia*oias«»jri!i<oK?na-cife5. 

' [*?■§■£>&«] 

1 1 

l 2 mm 

13, 14 m&fflCD&ISJf 

is, i6 mm 
io i7, is «wfti^- hs mmiam's-i-m 

20 M 

3 0 *T£tt->-h 

3 1 ft 

3 2 

3 2a ^ggP 

40 mmmn,# 

4 1 ;t 

4 2 ffiSSP 

5 0 ?Tift&£K 
20 5 1 ft 

5 2 

6 o ®Mm 

6 l 

6 2 itAP 

6 3 ffitha 

7 o •fexu— * 
EM Sffi^ya-yl/ 



[01 ] 




[03] 



/ ■ 11 

^^^^^^M / 12 













12 





18 



r 



'7L 



32a 3 -° 3 ' 1 14.16,18 



14,16.18 



20 



1^1^^! &j ^^^^^ 

41 11 13.15.17 4< r " h 




40 41 13.15.17 ^ 
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#$2-0 0 2-2 1 6 8 



im-2) 



[Hi 3] 



t 
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[117 ] 



[Ml 2] 




36' 




26 \ 32 
13.15,17 




[010] 




(15) 



1#M 2 0 0 2- 2 1 6 8 0 



0 i i ] 




[014] 



[015] 



(A) 



(B) 





C60(0H)12 
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(B) 
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(18) 
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